Structure and function of mismatch repair proteins.
DNA mismatch repair is required for maintaining genomic stability and is highly conserved from prokaryotes to eukaryotes. Errors made during DNA replication, such as deletions, insertions and mismatched basepairs, are substrates for mismatch repair. Mismatch repair is strand-specific and targets only the newly synthesized daughter strand. To initiate mismatch repair in Escherichia coli, three proteins are essential, MutS, for mismatch recognition, MutH, for introduction of a nick in the target strand, and MutL, for mediating the interactions between MutH and MutS. Homologues of MutS and MutL important for mismatch repair have been found in nearly all organisms. Mutations in MutS and MutL homologues have been linked to increased cancer susceptibility in both mice and humans. Here, we review the crystal structures of the MutH endonuclease, a conserved ATPase fragment of MutL (LN40), and complexes of LN40 with various nucleotides. Based on the crystal structure, the active site of MutH has been identified and an evolutionary relationship between MutH and type II restriction endonucleases established. Recent crystallographic and biochemical studies have revealed that MutL operates as a molecular switch with its interactions with MutH and MutS regulated by ATP binding and hydrolysis. These crystal structures also shed light on the general mechanism of mismatch repair and the roles of Mut proteins in preventing mutagenesis.